Fractures of Tibial Tuberosities.-C. E. KINDERSLEY, F.R.C.S. G. H., aged 41. Estate carpenter. There are few fractures in which reduction is more difficult than these, and the method which I am about to describe suggests that it may be possible to obtain good reduction without operation in this type of fracture.
There is usually a wide separation of the tuberosity from the shaft, and in some cases both tuberosities may be fractured and the shaft slides up between them. Such fractures should be treated by distraction, disimpaction, and compression, which are carried out as follows:-A wire is passed through the femur clear of the knee-joint. A second wire is passed through the tibia well below the fracture, the limb is then distracted on a frame with a pull of about 40-50 lb., and mobilization of the fragments is achieved by manual manipulation, but if this cannot be achieved a Steinman's pin is thrust into the fracture line and the fragments disimpacted with it. This allows the distracting force to correct the linear displacement of the fragments. The next step is circular compression and this is achieved by applying a rubber bandage around the fractured end of the bone in such a manner as to produce sufficient pressure upon the fragments; each successive turn is made tighter than the last until considerable tension has been applied. This force should be practically nontraumatizing, provided the width of the bandage used is adequate, and for this purpose I use a 3 in. plain rubber bandage. Finally, a few blows on the bandage in order to " shake " the fragments, are applied with a heavy mallet. This allows the circular compressive force of the bandage to impact the fracture completely and-if distraction and mobilization have been adequate-the complete reconstruction of the tibial articular surface. The rubber bandage is then removed and the circulation of the limb allowed to re-establish itself, and an unpadded plaster, with wires incorporated in it, is applied from the toes to the groin. I recently had the opportunity of testing this method in a second case of tuberosity fracture, with lateral displacement of the outer portion of the external tuberosity, the inner portion of the articular surface of this tuberosity being driven down into the substance of the tibia. It was obviously impossible to replace these particular fragments without operation, and having opened the joint and explored the site of fracture, I discovered that the extemal cartilage was torn and displaced anteriorly. I removed this and elevated the fragments of joint surface into their correct position. I made an attempt to reconstruct the top of the tibia by manual effort but found that I could not apply sufficient force to achieve any adequate result. I then applied a sterile rubber bandage after temporary closure of the wound, and carried out the manceuvres described above. On removal of the bandage and inspection of the site of fracture through the wound, I was able to demonstrate that the whole fracture was in perfect position, even though I had failed to replace the tuberosity by manual effort, showing that the amount of force necessary can be applied by a bandage but cannot be applied by hand. A subsequent skiagram showed that the position was maintained, and now-two months after the fracture-it is impossible to see any departure from the normal in a skiagram. The after-treatment should be to avoid weight-bearing on the tibia until sufficient consolidation has taken place.
The principle of circular compression is no doubt applicable to fractures in other situations, such as the femoral condyles, tarsus, and ankle-joint. (2) Although there is rarely any antero-posterior shortening of the os calcis, even when the fracture extends into the plantar aspect, there is usually some angulation at the site of fracture on this aspect, with the long plantar ligament intact and acting as a hinge. Owing to the presence of the long plantar ligament any force applied in a posterior direction is unlikely to disimpact the fracture, as it will be taken up by the long plantar ligament and very little will be applied to the upper portion of the bone; this is borne out by what has been observed by many, namely that there is a tendency for the anterior portion of the bone to be displaced by such traction.
It was this consideration that led me to devise the following method (1) A Steinman pin is thrust through the junction of the middle and lower thirds of the tibia, parallel to the axis of the knee-joint.
(2) A second Steinman pin is passed through the upper posterior corner of the os calcis.
(3) The limb is now hung in a distraction apparatus with the knee flexed to a right angle, and the fracture distracted by applying a tension of 70-90 lb., which is measured accurately by a spring balance.
(4) At this stage, with the tension still operating, I employ a wide-headed punch to the lower surface of the os calcis at the estimated site of the fracture, and give this two or three hard blows with a heavy mallet in an upward and backward direction. This " shaking force " allows the immediate disimpaction of the fracture by the tension which is operating at the same time, and it will be noticed that when this occurs the balance will show a lower reading, indicating that the points of insertion of the pins have been separated by a measurable distance. The redresseur, such as is used by Bohler, is now applied across the heel and screwed up, in order to reduce the widening of the bone. A very efficient substitute for the redresseur is a Thomas's wrench. The limb is now encased in an unpadded plaster from the tubercle of the tibia to beyond the toes, with the foot in a position at right angles to the limb, and it is of importance to mould this plaster well under the longitudinal arch of the foot. The pins are incorporated in the plaster. The fracture of the os calcis having been reduced and any downward pressure on the astragalus removed by means of the pin through the tibia, there is no tendency for the anterior fragment to become redisplaced, for any muscles which exert an action upon it tend to raise rather than depress it. The posterior fragment is maintained in position by the pin through its upper corner and the moulding of the plaster.
A case is shown (W. G., male, aged 50) in which this method has been applied. There is perfect reconstruction of the os calcis and very good function has been obtained, though the subastragaloid joint remains stiff. This particular sequela to os calcis fracture is so constantias to be eaeted. I have so far applied this method in two consecutive fracture cases with an almost perfect reposition of the fragments, and suggest its use by other surgeons before its true value can be estimated.
